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INTRODUCTION:  Orthopedic  trauma  during  pregnancy  can  cause  serious  complications  such  as  premature
birth,  stillbirth  and  maternal  morbidities.
PRESENTATION OF  CASE:  We  report  the case  of  a  patient  at 38 weeks  pregnancy  who  fractured  the leftccepted  26 November 2013
vailable online 10 December 2013
eywords:
one fractures
regnancy, Cesarean section
ankle  and  the right  ﬁfth metatarsal  after falling.  Cesarean  section  and  osteosynthesis  were  performed  in
the  usual  manner  in  the  same  surgical  procedure.  There  were  no  postoperative  complications.
DISCUSSION: Pregnancy  and puerperium  are associated  with  a hypercoagulable  state.  The  early  mobiliza-
tion  provided  by surgical  treatment  of  the  fractures  reduced  the  risks  of thromboembolic  events.
CONCLUSION: The  approach  adopted  may  be  used  as  an example  for  future  procedures  done  in similar
situations.
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. Introduction
Ankle and foot fractures are very common. The estimated annual
ncidence for ankle and for foot fractures is between 13.1 and
4.6, and 11.9 and 22.7, per 10,000 women, respectively.1,2 On the
ther hand, fractures in pregnancy are relatively rare. As reported
reviously,3 out of 1055 pregnant trauma victims attending a level
 trauma center over a 12-year period, only 65 (6%) had some type
f orthopedic injury. Orthopedic trauma during pregnancy, even
hose low-energy, can cause serious complications such as prema-
ure birth, stillbirth and maternal morbidities.3
The purpose of this paper was to describe a cesarean section
nd osteosynthesis of the left ankle and of the right ﬁfth metatarsal
one in a single anesthesia procedure, as well as the evolution of
atient condition and of her child.
. Presentation of case
A healthy 34-year-old primigravida at 38 weeks of gestation was
Open access under CC BY-NC-NDictim of a sprained left ankle and a right foot after falling from
 three-step ladder. She was admitted to the emergency room of
ur hospital with pain and lower limb functional disability, and
bdominal discomfort.
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In obstetric ultrasound, fetal biometry was  consistent with 37
weeks of gestation and fetal growth was appropriate for gestational
age. Doppler velocimetry of umbilical artery was  normal. Radio-
graphs showed fractures of the left lower ankle and of the base of
the right ﬁfth metatarsal (Figs. 1 and 2). No signs of osteoporosis
were observed on radiographs.
When  we  take in consideration each fracture separately, they
were amenable to non-operative treatment. However, a bilateral
lower limb fracture in a pregnant woman would lead to a non-
acceptable risk of thromboembolic event in our opinion. Surgery
was performed with the goal of diminished time of immobilization,
which we  believe would add confort to the patient and lessen the
risk of thrombosis.
Given  the full-term pregnancy and the high risk of throm-
boembolic events in a pregnant patient with bilateral lower limb
imobilization, cesarean section was indicated. Since the patient
would be subjected to anesthesia, the orthopedic procedure was
to perform osteosynthesis of the lower limbs together with the
cesarean. The left ankle fracture was treated by plate and screw
osteosynthesis, and the right ﬁfth metatarsal was  ﬁxed with lag
screw. The child was  born in good general condition, weighing
3.2 kg (7.05 lb), requiring routine neonatal care.
Mechanical thromboembolic prophylaxis consisted of elastic
stockings and active physical therapy, and the chemical prophy-
laxis consisted of low-molecular-weight heparin for 21 days after
surgery. From the second postoperative day, the patient remained
e.with no immobilization, and without load. After the sixth week,
load deambulation was allowed. After 4 months, complete consol-
idation of fractures was observed (Figs. 3 and 4), and the patient
was asymptomatic.
s Ltd. Open access under CC BY-NC-ND license.
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Fig. 3. Four months post-operative X-ray showing consolidation of left ankle frac-
ture.Fig. 1. Left ankle X-ray (AP view) showing a lateral malleolus fracture.
The newborn was exclusively breastfed until 4 months of life,
nd showed no complications associated with trauma.
.  Discussion
We  describe a female patient aged 34 who  fractured the
eft ankle and the right ﬁfth metatarsal in her last trimester of
regnancy. Cesarean section, plate osteosynthesis of left ankle,
nd traction-screw osteosynthesis of the right ﬁfth metatarsal
ere performed in the same anesthesia procedure. Mechanical
ig. 2. Right foot X-ray (oblique view) demonstrating a ﬁfth metatarsal fracture.
Fig. 4. Four months post-operative X-ray showing consolidation of right foot frac-
ture.
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nd chemical antithrombotic prophylaxes were performed. Cast
as removed on the second postoperative day, and active physical
herapy without load was initiated.
Important changes in body composition occur during preg-
ancy. The weight increases and the joints become more mobile.
here may  be an increased demand placed on hip abductor, hip
xtensor, and ankle plantar ﬂexor muscles during walking, to com-
ensate for the changes in body weight distribution.4 Such changes
n body balance, together with ligamentous laxity may  explain the
all of the patient after performing a bilateral sprain mechanism.
The  patient had a type B left ankle fracture, according to
anis–Weber classiﬁcation.5 A medial clear space of more than
 mm on stress radiograph on Danis–Weber type B fractures indi-
ate that the ankle fracture is unstable and need an open reduction
nd internal ﬁxation.6 The ﬁfth metatarsal fracture occurred in zone
, according to Lawrence and Botte.7 Zone 1 fracture is usually
table because of the bone attachment to the plantar aponeu-
osis. Surgery is indicated if patient is intolerant to use cast.7 If
onsidered isolated, the ankle and the ﬁfth metatarsal fractures
ould be treated non-surgically. There is no absolute indication for
urgical treatment of bilateral lesions of the lower limbs, but we
erformed bilateral osteosynthesis as early as possible to shorten
he use of cast. If we delayed surgical treatment of the fractures,
he ﬁnal result of fracture osteosynthesis could be jeopardized
ecause of early soft callus formation, which occurs 2–3 weeks
ost-fracture.
Pregnancy and puerperium are associated with a hypercoagula-
le state,8 in which several coagulation factors are increased (such
s factor VII and VIII, von Willebrand factor, and ﬁbrinogen).9 In
he case presented, we think that if orthopedic surgical treatment
as performed and pregnancy was not terminated would lead to
 high risk of thromboembolic events. Therefore, cesarean section
nd orthopedic procedures were performed in a single anesthe-
ia procedure in order to proceed with early mobilization which
educes the risks of thromboembolic events.
During lactation, approximately 300–400 mg  of calcium are lost
n breast milk daily.10 This demand is met  by increased resorption
f calcium from the bone, not by resorption from the kidneys. After
he period of lactation, bone resorption due to pregnancy and lac-
ation is readily reversed in healthy patients.11 We  did not observe
hanges during fracture consolidation in the case here reported.
A  case of a pregnant woman who suffered spontaneous bilateral
emoral neck fractures due to transient osteoporosis of preg-
ancy has been previously reported.12 The lesions in patients with
ransient osteoporosis of pregnancy are atraumatic and present
adiographic features characteristic of osteoporosis, unlike the case
eported in our study.
Traumatic  fracture of the tibia and ﬁbula in a pregnant woman
as described in 2008 by Bharathan et al.13 After an initial con-
ervative treatment with unsatisfactory reduction of the fractures,
eﬁnitive osteosynthesis and cesarean section were performed in
he same occasion as a combined surgical procedure. Prokop14 in
 revision paper about trauma in the last trimester of pregnancy
uggests any accident-related surgery on the mother can be under-
aken simultaneously to the cesarean section.Despite the physiological changes associated with lactation,
he healing time of fractures was similar to that of nonpuerperal
atients. Although rare, orthopedic injuries in pregnant women
ould be associated with serious complications. The surgical
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approach  reported in this study had a satisfactory outcome, and
may be used as a guide for future procedures.
4. Conclusion
We  described an unprecedented combination of osteosynthesis
of the ankle and of the ﬁfth metatarsal in the same surgical proce-
dure of a cesarean section. The surgical approach provided good
functional outcomes, minimizing the risks for thromboembolic
events. Recovery time was reduced and the child was born safely.
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